Objectives: To describe the characteristics of Western Australian (WA) people who received, and did not receive, specialist palliative care (SPC) during their last 12 months of life. Design: Retrospective cohort study. Setting and participants: People who died between 1 July 2000 and 31 December 2002 in WA, and whose cause of death was from cancer or selected non-cancer conditions. Main outcome measures: Use of SPC in the last 12 months of life. Results: There were 27 971 deaths from all causes in WA over the study period. Two-thirds (68%) of people who died of cancer received SPC, but less than one in ten (8%) who died of selected non-cancer conditions received SPC. Those who died of cancer were significantly less likely to receive SPC if they were single or widowed, aged !/ 85 years or lived in a region other than a major city. Of those who died of selected noncancer conditions, people other than those who were married were significantly less likely to have accessed SPC. Indigenous people were less likely to have accessed SPC, although this was not statistically significant (OR 0/0.70, 95% CI: 0.36 Á1.34). Conclusions: Within a WA context, this study confirms established international evidence for problems of access to SPC by non-cancer patients and other disadvantaged groups. Importantly, this evidence is provided at a population level, thus documenting the extent of inequities in palliative care service provision. By pointing to the areas of most critical need, this study assists in health service policy and planning. Palliative Medicine 2006; 20: 439 Á445
Introduction
The delivery of specialist palliative care (SPC) to people with conditions other than cancer is now considered acceptable practice. Yet, very few studies have been able to determine who receives and who misses out on SPC at a population level. There is an established literature which supports claims that the needs and symptoms of people with complex life-limiting non-malignant conditions, other than cancer, may warrant the attention of a cohesive interdisciplinary network of SPC providers. 1 Á 4 Nevertheless, the number of people dying from noncancer conditions who receive SPC is debatable, and population-based evidence is needed to establish an estimate of potential unmet need.
Of the few population-based palliative care studies conducted, most have focused on cancer. For example, a study of the coverage of cancer patients by designated palliative care services in South Australia showed a high level of palliative care coverage and support for the services, though those aged !/80 years and country residents were more likely to miss out on services. 5 Figures from national and regional UK estimates suggest that between 25 and 65% of deaths from cancer in one year received input from a support team, while 15 Á25% of cancer deaths received inpatient hospice care. 6 Little is known of non-cancer patients receiving SPC, although estimates of possible need have been proposed. A recent South Australian study, 7 estimated that 70% of people with life-limiting illnesses would benefit from SPC, while a study from the UK, 8 calculated that 17% of patients with non-cancer conditions actually required SPC. The conservative UK estimate was determined by comparing the needs of people with non-malignant conditions not receiving SPC with cancer patients receiving SPC. The number of symptoms, number of distressing symptoms and number of symptoms lasting for more than six months informed the estimate. These kinds of comparisons indicate that the physical symptoms associated with non-cancer conditions often require palliative treatment. This has been noted for heart failure; 9 chronic obstructive pulmonary disease; 10,11 renal failure; 12 Alzheimer's disease; 13 liver failure; 14, 15 HIV/ AIDS; 16 as well as a range of neurodegenerative conditions. 17 In addition, people with non-cancer conditions can be prone to anxiety and depression, in much the same way as those with cancer. 9, 14 Clear and timely information about the condition and reassurance and support throughout the progress of the disease is as important for patients with non-malignant conditions and their families as it is for people affected by cancer. 9, 14, 18 The degree to which SPC has provided for the needs of all dying people has been unclear. Currently, Australian palliative care provision is based upon 'normative need', which draws upon expert opinion regarding appropriate standards, 19 and a number of assumptions and estimations drawn from service data. 20, 21 Detailed data, based on a whole population, would provide a clear picture of service use by people with cancer and non-cancer conditions, as an important first step in determining the extent of the potential need.
The Western Australian Data Linkage System has the ability to provide comprehensive service use data. The data linkage system spans 20 years and contains six core datasets: birth records, midwives' notifications, cancer registrations, inpatient hospital morbidity data, inpatient and public outpatient mental health services data, and death records. Administrative health records for the whole of the Western Australian (WA) population are linked, so that patterns of healthcare service use can be investigated in relation to a variety of socio-demographic variables. The records of residential and community care include SPC services. In WA, !/90% of the communitybased service is supplied by a single organization, the Silver Chain Nursing Association, whose database is linked to the other data sets in the data linkage system.
Our population-based, record linkage study quantified the use of SPC during the last 12 months of life for people dying of cancer and selected non-cancer conditions and compared use between different socio-demographic groups. The study highlights the extent of inequities in SPC provision and provides empirical evidence to support the extension of services to people dying of conditions other than cancer.
Methods
This cohort study used three administrative databases. First, the population was identified from the Australian Bureau of Statistics Mortality Register as all people who died in the period 1 July 2000 to 31 December 2002 in WA and whose underlying cause of death, as recorded on part one of the death certificate, was from either cancer or selected non-cancer conditions considered amenable to palliative care (heart failure, renal failure, chronic obstructive pulmonary disease, Alzheimer's disease, liver failure, Parkinson's disease, Motor Neurone Disease, HIV/AIDS and Huntington's disease). These amenable conditions were determined through a literature search, 1,2 and focus groups with palliative care professionals. Further details, including ICD-10 codes and focus group sample, are outlined elsewhere. 22 The second database used was the Hospital Morbidity Data System, which provided inpatient and day hospice SPC data for the last 12 months of life. SPC admissions were identified from the Type of Episode of Care data item. Third, the Silver Chain Nursing Association database provided information regarding communitybased SPC, as identified by SPC home visits during the last 12 months of life.
The WA Data Linkage System was used to link the three databases. From these databases, the outcome measures were derived. Age was sourced from the mortality register and grouped into 10-year age groups, with 0Á14 and 85'/ year categories. Gender and marital status were sourced from the mortality register as male/ female and divorced/married/widowed/single, respectively. Aboriginality was recorded as 'Yes' if it was listed in either the mortality register or the hospital morbidity data system. Otherwise, it was recorded as 'No'. The Index of Socio-Economic Disadvantage (IRSD), 23 derived from the 2001 Census of Population and Housing and the Accessibility Remoteness Index of Australia (ARIA'/), 24 were attached to the database using the Australian Bureau of Statistics collector's district. Postcodes were used for linkage where collector's district was not available. The socio-economic disadvantage variable was categorized by dividing the Western Australian IRSD population values into the following proportions: most disadvantaged (lowest 20% of values), more disadvantaged (20%), average (20%), less disadvantaged (20%) and least disadvantaged (highest 20% of values). Geographical remoteness was recorded as either a major city of Australia, inner regional Australia, outer regional Australia, remote Australia, very remote Australia and migratory.
Use of SPC in the last 12 months of life was divided into hospital-based SPC (including public and private inpatient and day hospices) and community-based SPC (Silver Chain Nursing Association). Patients could have received both, one or neither of these services.
Patients were classified into one of three groups according to the 'Underlying Cause of Death' on part one of the death certificate. The first group were patients who died of cancer, the second group died of at least one of the selected non-cancer conditions considered amenable to palliative care, and the third group included those whose cause of death was recorded as both cancer and non-cancer.
Statistical analysis
To determine if the proportion of patients who died of cancer accessed SPC to a greater extent than those who died of selected non-cancer conditions, the frequency of patients who received community-based SPC, hospitalbased SPC, both community-and hospital-based SPC or no SPC were recorded.
Descriptive analysis was used to compare two groups, patients who died of cancer and patients who died of selected non-cancer conditions, for the independent variables of gender, age, marital status, indigenous status, SEIFA and ARIA. In order to predict the likelihood of receiving SPC for these two groups, adjusted logistic regression was used to estimate the odds ratios, and their 95% confidence intervals (CI), for each of the independent variables in the model. The statistical package, SPSS for Windows, version 11.0.1, was used for all analyses.
The study was approved by The University of Western Australia's Human Research Ethics Committee and the Confidentiality of Health Information Committee, Health Department of Western Australia.
Results
There were 27 971 deaths from all causes in WA over the study period. Foetal deaths (ie, deaths in utero ) and deaths at less than one day of age (n 0/509) were excluded, leaving 27 462 deaths. The underlying cause of death was missing in 580 records (2.1%). Exclusion of these 580 records reduced the valid population to 26 882.
Cancer compared with selected non-cancer conditions
From the valid population, there were 7399 deaths from cancer, 608 deaths from both cancer and selected non-cancer conditions and 6712 deaths from selected non-cancer conditions. Two-thirds of the people who died of cancer received SPC Á community-based, hospital-based or both community-and hospital-based SPC Á but less than one in ten people who died of selected non-cancer conditions received SPC (Table 1) .
Those who died of cancer were significantly less likely to receive SPC services if they were single or widowed, aged !/85 years, or lived in a region other than a major city. Although numbers were small, when compared with non-Indigenous, Indigenous people were more likely to have used SPC (OR 0/1.55, 95% CI: 0.96 Á2.49) ( Table 2) .
Of those who died of selected non-cancer conditions, people other than those who were married, were significantly less likely to have accessed SPC. Indigenous people were less likely to have accessed SPC, although this was not statistically significant (OR 0/0.70, 95% CI: 0.36 Á1.34) ( Table 2 ).
Type of service use
Of those who accessed SPC, there was a disproportionate distribution of the services (community-based or hospital-based SPC or a combination of both) between married and unmarried people; Indigenous and others; those aged !/85 years and others; and those living in a major city and others; as well as between those dying of cancer or selected non-cancer conditions ( Table 2 ).
Discussion
Our study identified those people most disadvantaged with respect to receiving SPC. While a significant proportion of people who died in the 2.5-year period did not receive SPC, it is notable that those who did receive SPC had cancer or cancer in combination with other non-malignant conditions. Only one-tenth of people with selected non-cancer conditions received SPC. Our study is a first step in identifying the extent of disadvantage across the whole population in WA. In addition, it considers some of the socio-demographic conditions associated with lack of access to SPC. However, the reasons why certain groups do not receive SPC are complex, as previous studies have shown. Access to SPC may be influenced by patterns of referral and funding issues; 25 problems in estimating prognosis, especially at the end of life; 26, 27 medical practitioners and other healthcare workers' concerns about their lack of palliative care skills; 28 and the differences in the needs of people with selected non-cancer conditions compared with those with cancer. 29 Despite the difficulties of identifying and providing care for people with selected non-cancer conditions, SPC providers promote care for all those with an active, progressive, advanced disease, who have little or no prospect of cure, and for whom the primary treatment goal is quality of life. 30 As our study shows this is clearly not the case, as people with cancer are approximately eight times more likely to receive SPC than those people who die of one of nine non-cancer conditions considered amenable to SPC.
Not all people who die of these conditions may have needed SPC. They may have received other forms of health care, some of which may have been adequate for their needs. But equally so, a proportion of these people may also have benefited from the holistic, family-oriented services provided by SPC. There is some evidence from the UK, for example, which suggests that at least onefifth of patients with end stage non-cancer disease may have needs comparable to cancer patients who receive SPC. 28 Applying this to our study indicates that at least 1000 non-cancer patients with conditions amenable to palliative care, over the 2.5-year study period, may well have benefited from these services.
Not surprisingly given the traditional palliative care focus on cancer, those people dying of cancer were well serviced in comparison to people dying from other complex and painful conditions. Nevertheless, one-third of the people who died of cancer did not receive SPC. Measures of disadvantage have been noted that are reflective of broader disadvantage within Australian health care. To be single, widowed or divorced,!/85 years of age, or living in an area other than a major city, lessens one's chance of receiving SPC services in the last weeks and months of life, regardless of whether one has a malignant or non-malignant disease. Being married increases the likelihood of accessing SPC, both in hospital and in the community. Married people with cancer use more community-based services, suggesting the ability to be cared for in their usual place of residence, thereby potentially easing the use of costly hospital services. While less pronounced, this pattern is similar for those with selected non-cancer conditions. As home is a preferred setting for end of life care and place of death, 30 single, widowed and divorced people are less able to achieve this goal without voluntary and communitybased supports.
The lack of uptake of SPC for those aged !/85 years is of particular concern. Compared with those aged 75 Á84 years, this group are proportionally less likely to have accessed SPC in both hospital and community settings for cancer and non-cancer conditions. Although the older group may be more likely to reside in an aged care facility, it cannot be assumed that symptoms and psychosocial support are of less concern to these people and their families, or that adequate palliative care standards are being met in these facilities. As the proportion of deaths from malignancy decreases after 75 years, SPC focused upon care of cancer patients discriminates against older people. 31 Where a person resides determines, to a large extent, the kind of SPC available to them. Those living in major cities access community services at a higher proportion than hospital services, whereas those residing in places other than major cities rely on hospital services Á often requiring relocation to major centres. While service provision impacts upon choices regarding end of life care, SPC may be impossible to implement where the numbers of people requiring palliative care may be few. However, people dying of both cancer and selected noncancer conditions, regardless of residence, may still require the kinds of treatment and support offered by a specialized service. In the absence of these services, other creative solutions should be resourced in order to address unmet needs.
Both non-Indigenous and Indigenous people with malignant conditions receive SPC; however, a greater proportion of Indigenous people receive this service in hospital. Hospital-based services are often culturally inappropriate and recommendations from other studies indicate that a greater level of community service and cultural awareness is needed. 32 Indigenous people dying from one of the nine selected non-malignant conditions are the worst serviced of any group studied, with only 16 of the 182 people who died of these conditions receiving any SPC.
In comparison to other Australian data, 19, 21, 30 this study has not principally relied upon consultations with key stakeholders or analysis of limited datasets, but rather links morbidity, mortality and community care datasets over the last 12 months of life. The WA Data Linkage System has been validated for similar studies. 33 There are advantages to using record linkage data. It is more cost-effective than studies which rely on primary data collection and data entry; it avoids problems that result when individuals are lost to follow-up or do not respond; and the privacy of the medical records is fully protected, because probabilistic matching techniques are used for the linkages between health data sets. 33 A limitation of population databases is that they do not take into account needs-based factors, such as the severity and nature of symptoms, family circumstances or individual preferences for SPC. The study was dependent on the accuracy with which the causes of death were specified on death certificates. There is evidence that some conditions, such as Alzheimer's disease, 34 and chronic obstructive pulmonary disease, 35, 36 may be under-reported. Reporting of palliative episodes of care may also be under-reported, as patients may be admitted to hospital as an acute patient and transferred internally to a SPC unit or team. Our study defined a selection of nine non-cancer conditions amenable to palliative care. This restriction may underestimate the real need for SPC for conditions other than cancer. Likewise, the study may underestimate SPC use by targeting designated SPC service providers. It has been suggested that palliative care is best integrated into general treatment and provided by family, friends and primary healthcare professionals. 37 While generalist palliative care is one method of addressing the gap in service provision, it has its own limitations regarding skill base and resources. Different models of care may be necessary to reflect the complexity of different patient experiences and needs, 38, 39 but SPC has something to offer in the mix of services required. By providing a comprehensive and empirically grounded picture of services used in the last year of life, this study has sought to describe and quantify a potential palliative care population. Given the difficulties in estimating the prognosis and disease trajectory of many non-cancer conditions, the provision of SPC for conditions other than cancer is not straightforward and more research is needed to investigate palliative care provision for these groups. This research could include timely and appropriate access to SPC, focussing on referral patterns and navigational pathways through the health system. Our research is a first step in understanding the extent of potential SPC need in a whole population. It makes a case for improving the range and level of SPC provided to patients dying from cancer and non-cancer conditions. By pointing to the areas of most critical need, this study assists policy and planning in the provision of health services. Findings from our study allow informed advocacy to occur on behalf of vulnerable populations in a country that prides itself on universal access to high quality health services. Accessibility/remoteness index for Australia. 24 
